





Introduction	The	smoking	of	conventional	cigarettes	causes	90%	of	all	lung	cancer	deaths,	80%	 of	 chronic	 obstructive	 pulmonary	 disease	 (COPD)	 deaths,	 and	 has	 been	identified	as	a	contributing	cause	in	20%	of	all	deaths	each	year	in	the	United	States	(CDC,	 2016).	 It	 is	 important	 to	 combat	 smoking	 and	 other	 tobacco	 use	 among	adolescents	 because	 behavioral	 patterns	 established	 during	 adolescence	 can	determine	risk	for	future	disease	(Lawrence,	Gootman,	&	Sim,	2009).	In	fact,	90%	of	smokers	 start	 smoking	 by	 the	 age	 of	 18	 (Surgeon	 General’s	 Report	 2014).	Adolescents	(ages	10	to	19)	and	young	adults	(ages	20	to	24)	make	up	21%	of	the	population,	 meaning	 that	 these	 addictive	 and	 preventable	 behaviors	 also	 have	implications	 for	 the	healthcare	system	as	a	whole	(U.S.	Census	Bureau,	2008).	The	health-related	financial	impacts	of	cigarette	smoking	alone	amount	to	$193	billion	a	year	in	the	U.S.	(Kahende,	Loomis,	Adhikari,	&	Marshall,	2009).	
Current	Burden	of	Tobacco	Use	Among	Adolescents	Tobacco	use	among	adolescents	continues	to	be	a	major	public	health	issue	in	the	United	States.	In	2015,	about	4.7	million	middle	and	high	school	students	used	tobacco	(Singh	et	al.,	2016).	Although	adolescent	tobacco	use	has	decreased	greatly	overall	 in	 the	past	 forty	years,	 recent	 trends	have	stagnated	and	 for	 certain	novel	types	 of	 tobacco	 products,	 such	 as	 electronic	 cigarettes	 and	 cigarillos,	 use	 has	actually	increased	(Johnston,	O’Malley,	Miech,	Bachman,	&	Schulenberg,	2016).	Traditional	 tobacco	 products	 used	 by	 adolescents	 include	 cigarettes	 and	smokeless	 tobacco.	 Cigarette	 smoking	 is	 decreasing.	 In	 2014,	 7	 percent	 of	adolescents	 reported	 smoking	 in	 the	 past	month,	 down	 from	 28	 percent	 in	 1997	
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(Johnston	et	 al.,	 2016).	 Smokeless	 tobacco	demonstrates	 a	different	 type	of	 trend.		The	 use	 of	 smokeless	 tobacco	 such	 as	 snuff	 or	 chew	 is	 less	 common	 among	 all	adolescents	(although	more	common	among	males	than	females),	but	its	use	among	this	age	cohort	increased	between	2008	and	2011	(Johnston	et	al.,	2016).		Novel	tobacco	products	used	by	adolescents	include	hookahs	and	electronic	cigarettes.	 Hookahs,	 or	 waterpipes,	 are	 becoming	 increasingly	 popular	 among	adolescents	 (Johnston	 et	 al.,	 2016).	 Between	 2010	 and	 2015,	 the	 percent	 of	 high	school	 seniors	who	had	used	hookah	 in	 the	 last	 year	 rose	 from	17	 to	 20	percent.	Electronic	cigarette	use	is	also	increasing	among	adolescents	(Johnson	et	al.,	2016).	Electronic	cigarettes,	also	known	as	e-cigarettes,	are	battery-powered	devices	 that	can	use	a	variety	of	flavors	to	enhance	the	delivery	of	aerosolized	nicotine	(U.S.	Food	and	 Drug	 Administration,	 2016).	 The	 availability	 of	 flavors	 makes	 e-cigarettes	popular	among	a	young	demographic	of	users.	Between	2010	and	2015,	the	percent	of	 high	 school	 seniors	who	 had	 used	 an	 e-cigarette	 in	 the	 past	 30	 days	 increased	from	 1.5	 to	 16%,	 and	 past	 30	 day	 use	 among	 8th	 grade	 students	 also	more	 than	doubled	(Johnston	et	al.,	2016;	Singh	et	al.,	2016).		Dual	 and	 poly	 use	 of	 tobacco	 products	 is	 also	 occurring	 (Johnston	 et	 al.,	2016),	as	25%	of	8th	and	10th	grade	students	and	50%	of	12th	grade	students	who	used	 an	 e-cigarette	 in	 the	 past	 30	 days	 in	 2014	 had	 also	 used	 conventional	cigarettes.	 Similar	 studies	 have	 shown	 that	 little	 cigars	 and	 cigarillos	 may	 also	promote	 the	 initiation	 and	 maintenance	 of	 other	 tobacco	 use	 among	 adolescents	(Messer,	 2015).	 In	 fact,	 77.3%	 of	 middle	 and	 high	 school	 students	 who	 reported	using	cigars	between	1	to	5	times	in	the	past	30	days	also	reported	using	at	least	one	
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The	Neighborhood	Environment	From	 this	 point	 forward,	 the	neighborhood	will	 be	 considered	 the	primary	physical	entity	affecting	adolescent	health	behaviors.	It	is	essential	to	investigate	the	neighborhood	 in	 terms	 of	 homes,	 activity	 spaces,	 and	 schools,	 as	 these	 are	 the	locations	where	adolescents	spend	the	majority	of	their	time	(Papas	et	al.,	2007).		The	neighborhood	can	be	defined	by	size,	socioeconomic	status,	availability	of	goods	and	services,	norms,	and	values	(Papas,	2007	et	al.;	Frick,	Klein,	Ferketich,	&	Wewers,	 2012).	 The	 neighborhood	may	 also	 be	 defined	 by	 its	 ability	 to	 either	enable	 or	 disable	 healthy	 behaviors	 through	 these	 features.	 Health-enabling	neighborhoods	 are	 those	 that	 provide	 environmental	 resources	 and	 interventions	
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that	 improve	 health	 among	 occupants	 of	 an	 area,	 while	 health-disabling	neighborhoods	do	not	provide	these	resources	(Frank	&	Engelke,	2001).	No	 matter	 the	 chosen	 definition	 of	 neighborhood,	 its	 effects	 are	 more	substantial	for	the	socioeconomically	disadvantaged	for	several	key	reasons	(Papas	et	 al.,	 2007).	 Importantly,	 activity	 spaces	 are	 smaller	 and	 a	 lack	 of	 transportation	constrains	mobility	 for	 these	 individuals,	 preventing	 them	 from	 accessing	 health-enabling	resources	like	healthcare	or	grocery	stores.	Neighborhood	design	may	also	discourage	 activities	 such	 as	 exercise	 due	 to	 a	 number	 of	 health-disabling	 factors	including	poor	sidewalks,	unsafe	roads,	and	violence.	
Urban	vs.	Rural	Demographics,	culture,	and	economic	and	political	situations	shape	the	neighborhood	(Papas	et	al.,	2007;	Hartley,	2004).	Although	similar	in	nature,	these	influences	may	produce	markedly	different	environments	and	health	behaviors	between	urban	and	rural	areas	(Papas	et	al.,	2007).	According	to	Atav	and	Spencer,	28%	of	students	in	rural	areas	use	tobacco	compared	to	15.4%	of	urban	students,	indicating	a	relationship	between	adolescent	tobacco	use	and	neighborhood	location	(Atay	&	Spencer,	2002).		 In	rural	areas,	a	variety	of	factors	may	promote	tobacco	use	among	adolescents,	including	geographic	isolation	and	limited	access	to	healthcare	and	other	resources	for	tobacco	control	(Hartley,	2004).	Rural	culture	also	produces	a	fatalistic	approach	to	life,	which	decreases	an	individual’s	willingness	to	change	health-related	behaviors.	
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Current	Study	While	 it	 is	 known	 that	 neighborhood	 differences	 between	 urban	 and	 rural	areas	 and	 income	 level	 can	 affect	 retail	 density	 near	 schools	 and	 homes,	 little	 is	
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Individual	 	 				Age	 	 						11-13	 1,	1.6	±	0.1	 9,	20.7	±	1.5						14-16	 2,	2.0	±	0.2	 8,	24.4	±	1.9			Race/ethnicity	 	 						Non-Hispanic	White	 1,	1.6	±	0.1	 7,	15.0	±	1.1						Non-Hispanic	Black	 2,	2.8	±	0.3	 36.5,	52.0	±	4.0							Other	 2,	2.1	±	0.4	 12.5,	24.6	±	3.1			Any	Tobacco	 	 			Ever	use							No							Yes	 	1,	1.6	±	0.1	2,	3.1	±	0.3	 	9,	22.7	±	1.3	8,	21.4	±	3.0			Current	use							No							Yes	 	1,	1.8	±	0.1	3,	3.5	±	0.6	 	9,	22.7	±	1.2	7,	18.8	±	3.9	
Neighborhood			County	type						Urban						Rural	
		1,	1.7	±	0.1	2,	2.1	±	0.1	




















































0.17	(0.09-0.33)	Neighborhood	Poverty				Low	poverty	rate				Medium/high	poverty	rate	 	ref.	0.94	(0.40-2.22)	 	ref.	0.58	(0.28-1.18)	 	ref.	1.12	(0.61-2.05)		1Bold	for	a	significant	result																					
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Figure	1:	ArcGIS	Map	Representation	of	Participant	Home	and	School	and	Tobacco	Retailers	within	the	Home	to	School	Path		
	
